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(57) ABSTRACT

A stabilization device is for a wellhead wherein an upper
portion of a wellhead casing extends up above a seabed, the
upper wellhead casing portion being sideways supported in a
suction substructure. A blowout preventer extending up from
the upper portion of the wellhead casing is provided with
multiple supporting elements abutting supportingly an edge
portion of an end cover on the suction substructure. A method
is for stabilizing a wellhead wherein an upper portion of a
wellhead casing extends up above a seabed and is sideways
supported in a suction substructure surrounding the wellhead
casing portion and extends downward in an uncompacted
material.

11 Claims, 2 Drawing Sheets
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1
DEVICE AND METHOD FOR
STABILIZATION OF A WELLHEAD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is the U.S. national stage application of
International Application No. PCT/N0O2011/000176, filed
Jun. 20, 2011, which International application was published
on Dec. 29, 2011 as International Publication No. WO 2011/
162616 Al in the English language, and which application is
incorporated herein by reference. The International applica-
tion claims priority of Norwegian Patent Application No.
20100899, filed Jun. 22, 2010, which application is incorpo-
rated herein by reference.

BACKGROUND

There is described a device for stabilization of a wellhead
where the upper portion of a wellhead casing projects up
above a seabed, the upper wellhead casing portion being
sideways supported in a suction substructure, more particu-
larly in that a blowout preventer valve projecting up from the
upper wellhead casing portion, is provided with multiple
support elements abutting supportingly against an edge por-
tion of an end cover on the suction substructure. Also
described is a method for stabilizing a wellhead, an upper
portion of a wellhead casing projecting up above a seabed and
being sideways supported in a suction substructure surround-
ing the wellhead casing portion and extending downward in
an uncompacted material. Finally the use of a suction sub-
structure for support of a wellhead is described.

Installation of elements on a wellhead, particularly a blow-
out preventer valve (BOP), on top of a wellhead casing
extending down through uncompacted materials in the sea-
bed, generally with an upper portion of the wellhead casing
surrounded by and fastened in a conductor casing, normally
involves a risk for fatigue of the wellhead casing in that
sideways forces are applied to the wellhead so that the well-
head casing is being bent. The side loading may occur as a
result of drift of a riser extending up through the mass of water
from the wellhead and up to a surface installation. When a
blow out preventer weighs 250-500 tons and has a vertical
extent of up to 14-16 meters and a horizontal extent of 5-6
meters, such a bending strain will increase by the load resting
on the wellhead casing having its centre of gravity displaced
away from the original vertical central axis of the wellhead.
The problem is described inter alia by Dahl Lien: “Methods to
Improve Subsea Wellhead Fatigue Life”, a project assign-
ment at the Faculty for engineering science and technology,
the Institute for petroleum technology and applied geophys-
ics, NTNU, Trondheim 2009. The situation may lead to defor-
mation of the wellhead casing and at worst fatigue failure.

From prior art describing solutions to the problem of
fatigue of the wellhead casing forming a substructure for
wellhead elements, the present inventors own suction sub-
structure (Conductor Anchor Node=CAN), described in NO
patent 313340, may be mentioned, in its entirety included
here by reference, and which in principle provides a larger
contact surface between the upper part of the conductor cas-
ing and the surrounding seabed mass, the diameter of the
suction substructure typically being 8 meters, while the con-
ductor casing diameter is in the range 0.75-0.90 m (30-36
inches).

InNO328221 the “Vasshella Flexible Casing Joint” (VFC)
is described as a device for a combined wellhead and pipe
string arranged to be set down in an outer casing being
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installed ina well bore in the seabed, an articulated joint being
introduced between the casing string and the wellhead, the
joint being able to transfer axially acting forces at the same
time as it cancels bending moments on the wellhead casing.

It is also known (Dahl Lien 2009) to use moorings extend-
ing aslant outward and downward from an upper portion of a
wellhead installation to the seabed where the moorings are
fastened to anchors.

From NO 305179 is known a suction anchor surrounding
an upper portion of a conductor casing and parts of a well-
head. To the wellhead is connected a frame arranged to carry
a swivel device for horizontal connection of a riser etc., and
the frame rests on separate suction anchors placed at a dis-
tance from the first mentioned suction anchor.

In the further description the term “wellhead valve” com-
prises both a blowout preventer (BOP) alone and also a com-
bination of a blowout preventer and other types of valves (for
example production valves), and other types of valves or
valve type combinations alone, as said wellhead valve is
arranged on a wellhead on an end portion of'a wellhead casing
projecting up above a seabed.

SUMMARY

The object of the invention is to remedy or reduce at least
one of the disadvantages of the prior art, or at least to provide
a useful alternative to the prior art.

The object is achieved by the features disclosed in the
below description and in the subsequent claims.

The invention provides a method and a device for stabili-
zation of a wellhead, a wellhead valve resting on a wellhead
casing supported in uncompacted material above an under-
ground structure and extending above the uncompacted mate-
rial, being supported by one or more supporting elements
extending between the wellhead valve and a portion of a
substructure surrounding an upper portion of the wellhead
casing, the support elements being arranged remote from a
central axis of the wellhead casing. The substructure is a
suction substructure formed by a polygonal or cylindrical
substructure element which in an upper end portion is essen-
tially closed by an end cover arranged to be able to take up a
vertical load and to transfer a horizontally directed load com-
ponent from a wellhead casing extending through the end
cover and to the substructure element.

The support elements are preferably arranged to rest on an
enforced, peripheral portion of the end cover.

In a first aspect the invention relates more specifically to a
stabilization device for a wellhead having a wellhead casing
upper portion extending up above a seabed, where the upper
wellhead casing portion is sideways supported in a suction
substructure, characterized in that a wellhead valve extending
up from the upper portion of the wellhead casing is supported
fully or partly on the suction substructure, multiple support-
ing elements being arranged between the blowout preventer
and the suction substructure.

The supporting elements may supportingly abut an edge
portion of an end cover on the suction substructure.

The edge portion may be an annular end cover reinforce-
ment. Thereby the blowout preventer may be turned an arbi-
trary angle about the wellhead casing central axis relative to
the suction substructure and thereby simplify the positioning
of'the blowout preventer.

One or more of the supporting elements may be telescopic.
The bracing may thereby be adapted to varying distances
between the blowout preventer and the end cover.
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One or more of the supporting elements may be provided
with a linear actuator. Tensioning of the supporting elements
may thereby be done in a simpler way and by remote opera-
tion.

In a second aspect the invention relates more specifically to
amethod for stabilizing a wellhead where the upper portion of
a wellhead casing extends up above a seabed by

a) supporting the upper portion of the wellhead casing
sideways in a suction substructure surrounding the wellhead
casing portion and extending down into an uncompacted
material; and

b) arranging a blowout preventer extending up from the
upper portion of the wellhead casing; characterized in that the
method further comprises the following step of:

¢) arranging multiple supporting elements between the
blowout preventer and an edge portion of the suction sub-
structure distributed along the horizontal circumference of
the suction substructure.

The method may further comprise the following step:

d1)the supporting elements are tightened to stable support-
ing of the blowout preventer against the suction substructure.
A blowout preventer with a traditional connection against the
wellhead casing will thereby be able to be satisfactorily sup-
ported independently of the height of the blowout preventer
above the suction substructure.

Alternatively the method may further comprise the follow-
ing step:

d2) the blowout preventer is lowered on to the wellhead
casing by adjusting a wellhead casing connector arranged on
the blowout preventer until the blowout preventer is stably
supported on the suction substructure. Simpler supporting
elements may thereby be used.

In yet an alternative embodiment the method may further
comprise the following step:

d3) fastening the blowout preventer on the wellhead casing
and subsequently provide an overpressure internally in the
suction substructure, thereby displacing the suction substruc-
ture in a vertical direction until the blowout preventer is stably
supported on the suction substructure.

In a third aspect the invention relates more specifically to
use of a suction substructure arranged as sideways support for
anupper wellhead casing portion in an uncompacted material
as support for a blowout preventer, as multiple supporting
elements are arranged between the blowout preventer and the
suction substructure.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following is described an example of a preferred
embodiment illustrated in the accompanying drawings,
where:

FIG. 1 shows schematically a side view of a wellhead
according to prior art, where a blowout preventer is arranged
on top of a wellhead casing; and

FIG. 2 shows schematically a side view of a wellhead
provided with a suction substructure providing support for
supporting elements arranged under a blowout preventer.

DETAILED DESCRIPTION OF THE DRAWINGS

In the Figures the reference numeral 1 indicates a wellhead
formed by a per se known conductor casing 11 defining a
bore-hole against an uncompacted material 41 extending
downward from a seabed 4 toward an underground formation
(not shown) which is of interest for such as exploitation of oil
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and/or gas, and where a wellhead casing 12 which in a per se
manner forms a pressure barrier, is arranged internally in the
conductor casing 11.

An upper end portion 121 of the wellhead casing 12
extends up above an upper conductor casing portion 111 and
forms the proper wellhead 1 where a blowout preventer
(BOP) 2 is arranged and possibly other appropriate wellhead
valves (not shown). The blowout preventer 2 is provided with
awellhead connector 21 arranged to fixedly hold the blowout
preventer on the end of the wellhead casing 12. The blowout
preventer 2 is typically provided with a frame 22 such as
being used when the blowout preventer 2 is moved during
transport onshore, here shown schematically.

A riser 3 is connected to the blowout preventer 2 and forms
in a per se known manner a connection to a surface installa-
tion (not shown).

In the following reference is made to FIG. 2. A wellhead
substructure 5 of the suction substructure type (in its entirety
described in NO 313340) is arranged surrounding the upper
conductor casing portion 111. A cylinder element 51 having
an open lower end extends downwardly in the uncompacted
material 41, and an end cover 52 closes an upper end. The
upper conductor casing portion 111 projects up through a
conductor casing passage 53 and is supported in this. An
annular end cover reinforcement 54 forms an edge portion on
the end cover 52.

A plurality of supporting elements 6 are arranged between
the blowout preventer 2 frame 22 and the suction substructure
5 end cover 52, as they are supported on the annular end cover
reinforcement 54. By the very fact that the end cover rein-
forcement 54 is continuous, the supporting elements 6 may be
placed in an arbitrary position on the end cover reinforcement
54, resulting in that the blowout preventer 2 during installa-
tion may be turned about its vertical axis independently of the
horizontal position of the suction substructure 5. In the
embodiment example shown the supporting element 6 is pro-
vided with a linear actuator 61 arranged to be able to be used
when adjusting the length of the supporting element 6.

When a wellhead according to the invention is established,
the suction substructure 5 and the conductor casing 11 are
placed in the uncompacted material 41. A wellbore (not
shown) is formed in a per se known manner, among others the
wellhead casing 12 being cemented in the well bore wall
formed in the underground structure (not shown) and fastened
in the conductor casing 11. The blowout preventer 2 is
mounted on the wellhead 1 by means of the wellhead con-
nector 21. The supporting elements 6, placed extending
downward from the blowout preventer 2 frame 22, are
brought into contact with the end cover reinforcement 54. In
the embodiment example shown the blowout preventer 2 is
braced relative to the suction substructure 5, the length of the
supporting elements 6 being adjusted individually by means
of'the respective linear actuators 61 which may be provided as
hydraulic cylinders, threaded connections or the like.

In a not shown embodiment example the length of the
supporting elements 6 may be non-adjustable, as the blowout
preventer is first fastened to the wellhead 1 by means of the
wellhead connector 21 subsequent to the blowout preventer 2
is placed with its supporting elements 6 resting on the suction
substructure 5.

In yet another not shown embodiment example the length
of the supporting elements 6 may be non-adjustable, as the
blowout preventer 2 is fastened to the wellhead 1 by means of
the wellhead connector 21, and the internals of the suction
substructure 5 is subsequently supplied with a fluid, typically
sea water, under high pressure such that the suction substruc-
ture 5 is forced up against the blowout preventer 2 until the



US 9,140,089 B2

5

supporting elements 6 rest on the suction substructure 5. The
vertical position of the suction substructure may be checked
and adjusted later as needed.

The invention claimed is:

1. A stabilization device for a wellhead having an upper
portion of a wellhead casing extending up above a seabed, the
upper wellhead casing portion being sideways supported in
an underlying substructure extending into the seabed,
wherein a blowout preventer extending up from the upper
portion of the wellhead casing and joined thereto by a con-
nector is supported fully or partly on the underlying substruc-
ture, multiple supporting elements being arranged between
the underlying substructure and an outermost edge portion of
the blowout preventer spaced apart and disengaged from the
connector and the wellhead casing.

2. The device according to claim 1, wherein the supporting
elements supportingly abut an edge portion of an end cover on
the underlying substructure.

3. The device according to claim 1, wherein the edge por-
tion is an annular end cover reinforcement.

4. The device according to claim 1, wherein one or more of
the supporting elements are telescopic.

5. The device according to claim 1, one or more of the
supporting elements are provided with a linear actuator.

6. The device according to claim 1, wherein the multiple
supporting elements have lower ends in resting abutment
upon an upper surface of the underlying substructure such
that relative movement is permitted between the blowout
preventer and the underlying substructure during installation
of the blowout preventer.

7. A method for stabilizing a wellhead wherein an upper
portion of a wellhead casing extends up above a seabed by

a) sideways supporting the upper wellhead casing portion

in an underlying substructure surrounding the wellhead
casing portion and extending downward in an uncom-
pacted material;

b) arranging a blowout preventer extending up from the

upper portion of the wellhead casing and joined thereto
by a connector; and
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¢) arranging multiple supporting elements between an edge
portion of the underlying substructure and an outermost
edge portion of the blowout preventer spaced apart and
disengaged from the connector and the wellhead casing.

8. The method according to claim 7, wherein the method
further comprises

d1)tightening the supporting elements to stabilize support-
ing of the blowout preventer against the underlying sub-
structure.

9. The method according, to claim 7, wherein the method

further comprises

d2) lowering the blowout preventer on to the wellhead
casing by adjusting a wellhead connector arranged on
the blowout preventer until the blowout preventer is
stably supported on the underlying substructure.

10. The method according to claim 7, wherein the method

further comprises

d3) fastening the blowout preventer on the wellhead casing
and subsequently providing an overpressure internally
in the underlying substructure, thereby displacing the
underlying substructure in a vertical direction until the
blowout preventer is stably supported on the underlying
substructure.

11. A method for stabilizing a wellhead wherein an upper
portion of a wellhead casing extends up above a seabed and is
sideways supported in an underlying substructure positioned
in an uncompacted material, the method comprising the steps
of:

a) arranging a blowout preventer extending up from the
upper portion of the wellhead casing and joined thereto
by a connector; and

b) arranging multiple supporting elements between an
edge portion of the underlying substructure and an out-
ermost edge portion of the blowout preventer spaced
apart and disengaged from the connector and the well-
head casing.



